Necrosis rather than apoptosis is the dominant form of alveolar epithelial cell death in lipopolysaccharide-induced experimental acute respiratory distress syndrome model by 玉田 尚
???????
Necrosis rather than apoptosis is the dominant form of alveolar epithelial cell death in 






Anesthesiology and Critical Care Medicine
Yokohama City University Graduate School of Medicine
?????? ???????? ????? ?????????
( Doctoral Supervisor：Takahisa Goto, Professor )
?????????? ???
???????
Necrosis rather than apoptosis is the dominant form of alveolar epithelial cell death in 
























???????? CK18-M30?Kramer et al., 2004???????????????????
???????propidium iodide?PI????????????????terminal deoxynucleotidyl 












???????ARDS ??????? CK18-M65?M30 ??????????????
????????????????????????????????M30/M65????
?????????????????? TUNEL ???????? PI ?????????














Kramer, G., Erdal, H., Mertens, H. J. M. M., Nap, M., Mauermann, J., Steiner, G., Marberger, M., 
Bivén, K., Shoshan, M. C. and Linder, S. (2004), Differentiation between Cell Death Modes Using 
Measurements of Different Soluble Forms of Extracellular Cytokeratin 18, Cancer Research, 64, 
1751–1756.
Manicone, A. M. (2009), Role of the pulmonary epithelium and inflammatory signals in acute lung 
injury, Expert Review of Clinical Immunology, 5, 63–75
Tojo, K., Tamada, N., Nagamine, Y., Yazawa, T., Ota, S. and Goto, T. (2018), Enhancement of 
glycolysis by inhibition of oxygen-sensing prolyl hydroxylases protects alveolar epithelial cells from 
acute lung injury, FASEB Journal, 32, 2258–2268.
Vanden Berghe, T., Linkermann, A., Jouan-Lanhouet, S., Walczak, H. and Vandenabeele, P. (2014), 
Regulated necrosis: The expanding network of non-apoptotic cell death pathways, Nature Reviews 
Molecular Cell Biology, 15, 135–147
????
I. ???
Necrosis rather than apoptosis is the dominant form of alveolar epithelial cell death in 
lipopolysaccharide-induced experimental acute respiratory distress syndrome model
Tamada, N., Tojo, K., Yazawa, T., Goto, T.
Shock, July 30, 2019. [Publish Ahead of Print]
II. ????
Enhancement of glycolysis by inhibition of oxygen-sensing prolyl hydroxylases protects 
alveolar epithelial cells from acute lung injury
Tojo, K., Tamada, N., Nagamine, Y., Yazawa, T., Ota, S., Goto, T.
FASEB Journal, Vol. 32, No. 4, Page, 2258–2268, 2018.
